Effect of slow wave and REM sleep on thyropharyngeus and stylopharyngeus activity during induced central apneas.
The pharyngeal constrictors have been hypothesized to play an important role in the regulation of upper airway (UAW) patency in patients with sleep apnea. However, little research has focused on the activation and control of muscles that determine the lateral and posterior wall of the retropalatal airway dimensions. Our aim was to investigate the effects of slow wave sleep (SWS) and rapid eye movement (REM) sleep on the activation of pharyngeal constrictor (thyropharyngeus; TP) and dilator (stylopharyngeus; SP) muscles during eupneic breathing and induced central apneas. In nine goats, we found that eupneic TP and SP activity progressively decreased from awake to SWS (57 and 56%, respectively; P<0.01) and further in REM (25.6 and 19.9%, respectively; P<0.01). In contrast, diaphragm activity decreased equally during SWS and REM (89.3 and 87.7%, respectively; P<0.01) compared to awake. Following induced apneas while SP activity was eliminated in every state, maximal TP activity was highest in awake state (318.6% of control; P<0.02), less in SWS (157.6%; P<0.02), and nearly absent in REM (117.3%; P>0.02). During the recovery from an induced apnea when diaphragm activity was at 95% of its' control, awake TP activity remained significantly elevated and SP reduced (P>0.02) while TP activity during SWS was elevated and SP had returned to control level. During REM, TP and SP activity were not different from their reduced controls (P>0.02). The data supports our hypotheses that SWS and REM sleep causes a reduction in the eupneic TP and SP activity, as well as a reduction in TP response to induced apneas. However, the relative imbalance in TP vs SP activity during the recovery from an apnea (awake and SWS) suggest that an imbalance of active neuromuscular forces may contribute to upper airway narrowing in mixed apneas, but not in central apnea during sleep.